
3GPP TSG-RAN WG3 Meeting #113-e
R3-213925
16 – 26 August 2021
Agenda Item:
9.3.2.2
Source:
Samsung
Title:
Discussion on direct data forwarding for mobility between DC and SA
Document for:
Discussions & Approval

1
Introduction

In order to reduce operator configuration effort, the soluton to support direct data forwarding for handover from SA to MR-DC or from MR-DC to SA was discussed at RAN3#111-e meeting and the following agreement was achieved.
Agreement: Consider solution for all the following data forwarding scenarios of handover between SA and NSA:

- Scenario 1: both MN and SN have direct forwarding

- Scenario 2: MN has direct forwarding, SN has no direct forwarding

- Scenario 3 (FFS): MN has no direct forwarding, SN has direct forwarding

- Scenario 4: neither MN nor SN has direct forwarding.

At RAN3#112-e meeting, this topic was further discussed. The following issues were proposed:

1) Issues: which nodes may detect availability of direct routing automatically and how this is achieved? Is configuration of the availability of the direct routing easier in the involved nodes than in others? Is configuration of direct forwarding availability between neighbour and neighbour’s neighbour feasible?
2) Once the above is acknowledged and confirmed, FFS whether signaling solution is needed for any of the above scenarios?

To be continued...
This contribution clarified the issues firstly. Then discussed the solutions, specification impact for signalling based solution.
2
Discussion

2.1 Clarification about Issue 1)
Handover not related with MR-DC

For handover not related with MR-DC. The source node decides whether direct forwarding path is avaible or not. This can be configured to the source node by OAM on whether the source node has direct interface with its neighbors. The source node transmits Direct Forwarding Path Availability to the core network. For inter-system from 4G to 5G, Direct Forwarding Path Availability is further transmitted to the target NG-RAN node.
For automatic X2/Xn setup, the remote IP needs to be configured to a RAN node (TS38.300 15.3.2 and TS36.300 22.3.2). This configuration is already supported with exising feature.
Observation 1: The source node decides whether direct forwarding path is avaible or not for handover not related with MR-DC.
Observation 2: The OAM configures to a node whether this node has direct interface with its neighbors.

Observation 3: The OAM configurtation is already supported with existing feature e.g. X2/Xn automatic configuration.

Handover related with MR-DC: handover from SA to EN_DC
For handover from SA to EN-DC, the source NG-RAN node decides whether the direct forwarding path is avaible between the source NG-RAN node and the target MN. This doesn’t bring additional work comparing with handover not related with MR-DC. The Direct Forwarding Path Availability is further transmitted to the core network.
The open issue is which node decides direct forwarding path availability between the source NG-RAN node and the target en-gNB and how.

There are three possible options:

Option 1: Source NG-RAN node

Option 2: Target MN

Option 3: Target SN

Option 1 is not possible. Because it is the target node to decide whether a SN and which SN will be configured. The source NG-RAN node doesn’t know when the source node initiate handover preparation procedure. 

If option 2, this means the target MeNB should be configured with the direct forwarding path availability information between its two neighbors i.e. between the source NG-RAN node and the target SgNB. The OAM configures the neighbour list relationship regarding the direct data forwarding is a new requirement. The configuration complexity should be evaluated. To cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node.
If option 3, the target SN just decides whether itself has direct forwarding path with the source node. This is similar like the source node decides whether it has direct forwarding path with the target in the normal handover case without MR-DC.

Observation 4: For handover from SA to EN_DC, if the target MN decide direct forwarding path availability between the source and the target SN, it bring additional complexity for OAM configuration comparing with the case of Handover not related with MR-DC.
Observation 5: For handover from SA to EN_DC, if the target SN decides direct forwarding path availability between the source and the target SN, no additional OAM configuration complexity comparing with the case of Handover not related with MR-DC.
Handover related with MR-DC: handover from EN-DC to SA
For handover from EN-DC to SA, the source MN decides whether the direct forwarding path is avaible between the source MN node and the target node. This doesn’t bring additional work comparing with handover not related with MR-DC. The Direct Forwarding Path Availability is transmitted to the core network and further transmitted to the target NG-RAN from the core network.

The open issue is which node decides direct forwarding path availability between the source SN and the target NG-RAN node and how.

There are three possible options:

Option 1: Source MN

Option 2: Source SN

Option 3: Target NG-RAN node

If option 1, this means the souce MN should be configured with the direct forwarding path availability information between its two neighbors i.e. between the source SN and the target NG-RAN node. The OAM configures the neighbour list relationship regarding the direct data forwarding is a new requirement. The configuration complexity should be evaluated. To cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node.
If option 2 and 3, the source SN or the target NG-RAN node just decides whether itself has direct forwarding path with its neighbor. This is similar like the source node decides whether it has direct forwarding path with the target in the normal handover case without MR-DC.

Observation 6: For handover from EN-DC to SA, if the source MN decide direct forwarding path availability between the source SN and the target NG-RAN node, it bring additional complexity for OAM configuration comparing with the case of Handover not related with MR-DC.
Observation 7: For handover from EN-DC to SA, if the source SN or the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node, no additional OAM configuration complexity comparing with the case of Handover not related with MR-DC.
Based on above discussion, it could be observed that some alternatives will bring additional OAM configuration complexity. The alternatives without OAM configuration complexity should be selected.
Proposal 1: Option1 without additional OAM configuration complexity should be selected i.e.

From SA to EN-DC, Target SN decides direct forwarding path availability between the source NG-RAN node and the target SN.

From EN-DC to SA, the source SN or the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node.

2.1 Solution discussion

For handover from SA to MR-DC, in order to let the Target SN decides direct forwarding path availability between the source NG-RAN node and the target SN, the following specification change are needed:

-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

For handover from MR-DC to SA, if the source SN decides, it will bring handover delay due the query procedure before handover. There is no drawback for the target NG-RAN node to decide.
Observation 8: For handover from MR-DC to SA, the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node is a better solution.
For handover from MR-DC to SA, in order to let the Target target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node, the following specification change are needed:

-
The source MN provides the source SN ID to the target node;

-
The target node provides the direct data forwarding availability indication to the source MN.
Proposal 2: Agree the following in order to support direct forwarding:
-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

-
The source MN provides the source SN ID to the target node;

-
The target node provides the direct data forwarding availability indication to the source MN.

3
Summary

We have the following observation and proposals. It is proposed to agree the proposal the the CR in [3][4].
Observation 1: The source node decides whether direct forwarding path is avaible or not for handover not related with MR-DC.

Observation 2: The OAM configures to a node whether this node has direct interface with its neighbors.

Observation 3: The OAM configurtation is already supported with existing feature e.g. X2/Xn automatic configuration.

Observation 4: For handover from SA to EN_DC, if the target MN decide direct forwarding path availability between the source and the target SN, it bring additional complexity for OAM configuration comparing with the case of Handover not related with MR-DC.
Observation 5: For handover from SA to EN_DC, if the target SN decides direct forwarding path availability between the source and the target SN, no additional OAM configuration complexity comparing with the case of Handover not related with MR-DC.
Observation 6: For handover from EN-DC to SA, if the source MN decide direct forwarding path availability between the source SN and the target NG-RAN node, it bring additional complexity for OAM configuration comparing with the case of Handover not related with MR-DC.
Observation 7: For handover from EN-DC to SA, if the source SN or the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node, no additional OAM configuration complexity comparing with the case of Handover not related with MR-DC.
Proposal 1: Option1 without additional OAM configuration complexity should be selected i.e.

From SA to EN-DC, Target SN decides direct forwarding path availability between the source NG-RAN node and the target SN.

From EN-DC to SA, the source SN or the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node.

Observation 8: For handover from MR-DC to SA, the target NG-RAN node decides direct forwarding path availability between the source SN and the target NG-RAN node is a better solution.
Proposal 2: Agree the following in order to support direct forwarding:

-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

-
The source MN provides the source SN ID to the target node;

-
The target node provides the direct data forwarding availability indication to the source MN.
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